Tourism development can strongly affect purpose of land use at the destination and in surrounding areas. However, the effects of development in tourism destination cannot be easily visible and proven. Sometimes indicators of tourism development do not show its significant impact, but the structural changes are occurring and they affect land use. The aim of this paper is to employ methodology for assessing effects of development on land-use changes in tourism destination. Proposed methodology includes combination of the use of publically available geographical data, geographical information systems and landscape metrics. The applicability of this approach has been investigated in test region of Čajetina municipality (south-western part of the Republic of Serbia), where tourism industry has flourished in last decades. Time series of maps (2000 and 2006) have been obtained from CORINE land cover project. Landscape metrics for area, size and density have been calculated for the entire test region and for tourism destination at patch and class levels. The results showed significant effects of development on land use changes in investigated tourism area comparing to its surroundings.
Introduction
In order to understand the function and change of the landscape, it is a prerequisite to quantify the landscape structure (O'Neill, et al.,1988; Turner, Gardner, 1991; Turner, et al, 2001) . In recent years, the development of geographic information system (GIS) makes temporal and spatial information easily accessible for broad use. Spatial analysis capability and presentation makes it a useful tool for studying landscape spatial structure and land use change analysis.
The relationship between tourism and landscape can be described as systematic. When changing elements or conditions change within the system, all subsystems and other elements are altered. A landscape for contemporary tourism has different meanings: it is a habitat and place to live; an area for production; a place for recreation; a place for experience, emotion and perception; and a place for culture and settlements. As with any human activity, tourism affects the social and natural environment (Bastian, Steinhardt, 2002) . Tourism activities are often occurring in attractive and unique places that are sometimes more sensitive to change than other areas. Human impacts on landscapes caused by touristic activities should not change natural landscape elements, their function and processes, as well as environmental quality (Klaučo, et al., 2015) . In other words, it is important to sustain diversity of landscapes as it can provide extra touristic income and support adequate land use (Sallay, et al., 2012; Stojanović, et al., 2011) .
Tourism destinations do not exist in isolation. They are nested within larger surroundings. In other words, each tourism destination has a context or regional settings (Dolinaj, et al., 2009) . Tourism destinations are often open systems; tourist, traffic, energy, materials move into and out of the tourism zone. In this context, tourism development can alter traditional land use at the destination and in surrounding areas. However, the effects of development in the tourism region cannot be easily visible and proven. Sometimes indicators of tourism development do not show its significant impact, but the structural changes are occurring and they affect land use. Thus, the aim of this paper is to assess land-use changes in an area surrounding traditional tourist centre, to compare it to more larger administrative area, in this case, the municipality area. For the assessment this study employs GIS and quantitative indices of landscape patterns. The applicability of using this methodology has been investigated in test region of Čajetina municipality (south-western part of the Republic of Serbia), where tourism industry has flourished in last decades, mostly in one traditional tourist centre. Landscape metrics for area, size and density (CA, PLAND, NP, PD, MPA and PASD) have been calculated for the entire municipality and for defined tourism area at class level.
Theoretical background
Applications of landscape metrics to evaluate the effects of development in tourism destination on land use pattern changes have not been frequently used. On the other hand, the characterization of landscape mosaics and patterns has a long tradition in ecological studies (Wickham, Norton 1994; Kareiva, Wennergren 1995) . Land use change has aroused increasing attention of scientists worldwide. Various models of land use change have been developed for better understanding of relationships and interactions between human and natural phenomena (Mineto, Polyzos, 2009; Feranec, et al., 2010) .
Landscape metrics are used to conduct analysis of landscape patterns. A large number of indices to characterize the landscape have been developed, some of which describe the proportion of the landscape with a particular land cover class, the size, number, and perimeter of each land cover patch, and the complexity of the shape of the patch (McGarigal, et al., 2002) . These indices of landscape patterns have been used widely in ecology for decades (Seto, Fragkias, 2005) . Because tourism often occurs in environmentally fragile areas with high landscape quality, its impact on the environment is significant in ecological, visual and socio-cultural terms (Atik, 2009) . Within this context, landscape indices can be applied in analyzing the effects of human impacts in tourism regions (Klauco, et al, 2012; Marković, et al., 2014) .
Land use pattern analysis implies the use of categorical map patterns as they represent data system property as a mosaic of discrete patches. Patches form the basis (or building blocks) for categorical maps. While individual patches possess relatively few fundamental spatial characteristics (e.g., size, perimeter, and shape), collections of patches may have a variety of aggregate properties, depending on whether the aggregation is over a single class (patch type) or multiple classes, and whether the aggregation is within a specified sub region of a landscape or across the entire landscape. Commonly, landscape metrics may be defined at three levels: patch-level metrics, class-level metrics and landscape-level metrics (McGarigal, Marks, 1995; Gustafson, 1998) . This study aims to focus research on class-level metrics. Class-level metrics are integrated over all the patches of a given type (class).
The common usage of the term "landscape metrics" refers exclusively to indices developed for categorical map patterns. Landscape metrics are algorithms that quantify specific spatial characteristics of patches, classes of patches, or entire landscape mosaics. These metrics fall into two general categories: those that quantify the composition of the map without reference to spatial attributes, and those that quantify the spatial configuration of the map, requiring spatial information for their calculation (McGarigal, Marks 1995; Gustafson, 1998) .
Materials and methods
This research concentrates efforts on interpretation of landscape metrics obtained from map recourses. The method of the study comprises three main steps as following the diagram in Figure 1 . First phase includes basic GIS activities, such as, data acquisition, managing, basic analyzing and displaying of georeferenced data (Jovanović, Njeguš, 2008; Jovanovic, Njegus, 2010) . The determination of land use data with high geometric and thematic accuracy is generally limited by the availability of adequate remote sensing data, in terms of spatial and temporal resolution, and digital image analysis techniques (Herold, 2002) . This can be an expensive and cost demanding step in the research, especially for tourism officials of smaller administrative units with limited resources. However, thanks to European Environment Agency's (EEA) data centre for land use European countries have the access to data for understanding the relationship between land use and environmental impacts. Information is provided at different scales combining European coverage with global and in situ survey data. In this research for database creation we used raster data obtained from EEA. Data are managed and analyzed using commercial ESRI's ArcGIS software. However,
there are numerous open source software solutions having similar analysing capabilities.
Quantification of landscape structure is a key element for studying landscape changes (Klauco, et al, 2012) . In second phase, a freeware spatial analysis program Fragstat was applied with purpose to calculate indices of the landscape structure using study maps. Landscape metrics (CA, PLAND, NP, PD, MPS and PSSD) have been calculated for the entire study region (municipality) and for tourism destination at class level. These indices were then used to interpret and analyze the landscape changes in the study area. The interpretation of landscape metrics was the third and final phase of the research.
Study area -Čajetina municipality
Čajetina municipality lies in the south-western part of the Republic of Serbia. Favourable geographical location of Čajetina municipality comes from its position on the main roads to Montenegro (the Adriatic Sea) and the Republic of Bosnia and Herzegovina. The City of Čajetina represents the seat of the municipality. The municipality covers the area of 647 km2. In 2010, Čajetina municipality had 15.080 inhabitants (Statistical Office of the Republic of Serbia, 2011).
The most developed activities in the area are agriculture, food processing industry and tourism. The agricultural area covers 57,9% of the municipality territory and live-stock breeding is the most important agricultural branch of this municipality (Statistical Office of the Republic of Serbia, 2011).
Zlatibor Mountain stretches across Bajina Bašta, Kosjerić, Užice, Požega, Čajetina, Arilje, Priboj, Nova Varoš, Prijepolje and Sjenica Municipalities representing the most prominent tourist resort in Serbia with the tourist tradition more than 110 years long. The mountain has exquisite natural and anthropogenic values (Jovićić, et al., 2013) . Zlatibor Mt. is wavy plateau and belongs to the Dinaric Mountains. The average elevation is about 1000 m. The highest peak is Tornik (1496 m). Nearly all area is covered with serpentine soil. In Stublo and Semegnjevo younger deposits of limestone are present, and south-eastern parts of Zlatibor Mt. abound in large quantities Triassic limestone. There is plenty of underground streams and caves. The average annual temperature in Zlatibor Mt. is around 7,5 °C. Zlatibor Mt. has a large number of sunny days (200 days annually), optimal air humidity and minimal temperature fluctuations so that it is famous both as air spa and sanatorium. Zlatibor Mt. is tilted toward the north and northwest and the rivers flow in that direction. The largest ecosystem where grows about 120 species of grasses (many of which have medicinal properties) consists of pastures, i.e. meadows. Up to 600 m deciduous species are dominant (beech, oak, birch, linden, ash). Over 600 m softwood dominates (white and black pine, fir, spruce) (Đenić, 1970; Ršumović, et al, 1991) . The mountain is good for skiing and other sport and recreation activities, family stays, congress tourism, medical tourism, etc. (Regional Chamber of Commerce Užice, 2012).
Since the end of 19th century there was almost constant tourism development on the mountain. However, in the last 20 years there is a negative trend of tourist exploitation that strives to gain quick profit by extensively exploiting natural and anthropogenic values (Jovičić, et al., 2013) . In Čajetina Municipality during investigated period of this study (2000) (2001) (2002) (2003) (2004) (2005) (2006) ) the average number Urban chaos and illegal buildings diminished the touristic attractiveness of Zlatibor Mt. (Dragović, et al., 2009 ). In the whole Zlatibor County, Čajetina has the lowest population density only people 24 per square km. The average population density in the county is 44 people per square km. However, the number of completed dwellings in Čajetina municipality shows different picture. In the reported period 
Materials and data acquisition
Corine Land Cover is the product of EEA and its member countries in the European environment information and observation network (Eionet). It is based on the results of IMAGE2000, a satellite imaging programme undertaken jointly by the Joint Research Centre of the European Commission and the EEA. Corine Land Cover 2000 (CLC2000) is based on the photo-interpretation of satellite images by the national teams of the participating countries. The resulting national land cover inventories are further integrated into a seamless land cover map of Europe (Klauco, et al., 2012) . CLC2000 has been made in scale of 1:100 000, with minimal mapping area of 25 ha and minimum width of linear elements of 100 m. The mapping represents a trade-off between production costs and level of details of land cover information (Heymann, et al., 1994) .
The classification of land use patches in this study was based on CLC2000. The standard CLC nomenclature includes 44 land cover classes, grouped in a three-level hierarchy. The five main (level-one) categories are: 1) artificial surfaces, 2) agricultural areas, 3) forests and semi-natural areas, 4) wetlands, and 5) water bodies (Heymann, et al., 1994) .
Based on various sources, such as the Business (master) plan of the tourist destination of ZlatiborZlatar (2007), The Spatial Plan of Čajetina (2010), online maps and commercial travel maps authors deline- ated the tourism area around main developed tourism centre. This area is arbitrary as it is made as a compromise of different sources in order to be able to compare multiple time periods. Since it is influenced highly by the subjective judgment of the authors its only purpose is to quantify possible effects of main developed tourism zone on near surrounding areas. Therefore, it cannot be used to represent any official spatial or development plan.
Unfortunately, this study did not include CLC data for 2012. At the moment of analysis this product needed a technical semantic check to be finished. Particularly, for the study area there were semantic inconsistencies comparing to two previous versions of the map product.
Quantification of land use
For the purpose of this study, for analysis of land use patterns, following metrics was used: Class area (CA) and Percentage of landscape (PLAND), Number of patches (NP) and Patch Density (PD), Mean patch size (MPS) and Patch Size Standard Deviation (PSSD).
Class area (CA) is a measure of landscape composition that tells how much of the landscape is comprised of a particular patch type. CA equals the sum of the areas (m2) of all patches of the corresponding patch type, divided by 10.000 (to convert to hectares); that is, total class area (McGarigal, Marks, 1995) .
Percentage of landscape (PLAND) quantifies the proportional abundance of each patch type in the landscape. It is a measure of landscape composition. However, because PLAND is a relative measure, it may be a more appropriate measure of landscape composition than class area for comparing among landscapes of varying sizes. PLAND equals the sum of the areas (m2) of all patches of the corresponding patch type, divided by total landscape area (m2), multiplied by 100 (to convert to a percentage); in other words, PLAND equals the percentage the landscape comprised of the corresponding patch type (McGarigal, Marks, 1995) .
Patch density (PD) is fundamental aspect of landscape pattern. Patch density has the same basic utility as number of patches as an index, except that it expresses number of patches on a per unit area basis that facilitates comparisons among landscapes of varying size. PD equals the number of patches of the corresponding patch type divided by total landscape area (m2), multiplied by 10.000 and 100 (to convert to 100 hectares) (McGarigal, Marks, 1995) .
Another class index based on the number of patches is Mean patch size (MPS). The size of each patch comprising a landscape mosaic is perhaps the single most important and useful piece of information contained in the landscape. The size comprised by each patch type (class) is equally important. Mean patch size equals the sum of the sizes of all land cover patches divided by the number of patches of the same type, divided by 10.000 (to convert to hectares) (McGarigal, Marks, 1995) .
Patch size standard deviation (PSSD) is a measure of absolute variation as it is a function of the mean patch size and the difference in patch size among patches. Thus, although patch size standard deviation conveys information about patch size variability, it is a difficult parameter to interpret without doing so in conjunction with mean patch size because the absolute variation is dependent on mean patch size. PSSD equals size deviation of each land cover patches in own classes (McGarigal, Marks, 1995; .
Results
Outputs of the landscape quantification are numerical values that can be interpreted toward effects of development on land use changes.
The tourism area (zone) in Čajetina municipality, as shown in Table 1 , occupies 13.16% of the total study area. At municipality level, 758 ha of total CA was part of change (increasing or decreasing of size), but that is just 1.18%. At tourism area the level of absolute changes was 436 ha. This is 5.16% of total CA that was under some kind of change.
The biggest increase of CA was recorded in discontinuous urban fabric, green urban areas and water bodies. Those three classes are completely located within tourism area. At municipality level significant increase of CA was also recorded in complex cultivation patterns, and at tourism area level in sparsely vegetated areas.
The biggest decrease of CA at municipality level was recorded in pastures. However, pastures are not present in tourism area. The biggest decrease of CA in class that shares space with tourism area was recorded in land principally occupied by agriculture with significant areas of natural vegetation.
When analyzing PLAND, it is evident that most present classes at municipality level are natural grasslands, broad-leaved forest, transitional woodlandshrub, coniferous forest, mixed forest and land principally occupied by agriculture, with significant areas of natural vegetation. Other classes have ratio smaller that 3%.
The same classes are also dominant in tourism area, but predominant class in whole zone is natural grassland. Almost half of tourism (46%) area is covered by that class.
The total number of patches (NP) in municipality remained almost unchanged. It changed for 0.19% from 535 (2000) to 536 (2006) . However, the largest de-crease of NP was recorded in pastures. Decrease of NP was also recorded in broad-leaved forest, mixed forest and sparsely vegetated areas. In tourism area no decrease of total NP are recorded. On the other hand, the largest increase of NP occurred in discontinuous urban fabric that is completely part of tourism area. This is a consequence of spreading of this patch type that created new patch.
The average PD of all classes at municipality level (from 0.0596 to 0.0597 patches per 100 ha) and in tourism area (from 0.0758 to 0.0793 patches per 100 ha) stayed almost the same.
Patches with the smallest MPS in municipality are industrial or commercial units and mineral extraction sites. Patch with MPS over 100ha is natural grasslands and forest patches (broad-leaved forest, coniferous forest and mixed forest). In tourism area the smallest patch is water body. The largest MSI in tourism zone have natural grasslands, and MSI over 100ha have mixed forest and transitional woodland-shrub. Four evident changes of MPS happened between 2000 and 2006. The largest growth of MPS was recorded in discontinuous urban fabric, green urban areas and water bodes at both levels. On the other hand the highest decrease of MPS in tourism area happened in land principally occupied by agriculture, with significant areas of natural vegetation and transitional woodland-shrub.
Patch size standard deviation (PSSD) is focused on the significance of size difference among patches in tourism area (Table 3 ). The value of PSSD that is closer to zero means same sizes of all patches. The concentrations of biggest size differences are present in following patches: natural grasslands, broad-leaved forest, coniferous forest, mixed forest and transitional woodland-shrub. The same group of patches have also the biggest value of PSSD in tourism area, excluding mixed forest and broad-leaved forest. The biggest change of PSSD between two periods was recorded in discontinuous urban fabric, both at municipality and tourism zone level.
Conclusions and limitations
Beside the evident influence of tourism to environment, such as consumption of area, there are also other effects. Sometimes the influence of tourism is often "hidden" and cannot be easily detected. Tourism development usually affects purpose of land use at the destination and surrounding areas. Luckily, those influences can be quantified and measured. Within this context, landscape metrics can be used as a tool for assessing effects of development on land use changes in tourism destination. The authors tested this thesis in Čajetina municipality, on the area of most prominent tourism area in Serbia -Zlatibor Mt.
In last decades the area of Zlatibor Mt. are under strong influences of development and the process of urbanization. The study of Jovanović, et al. (2015) that analysed different satellite imagery of Zlatibor Mt. with its surroundings in a certain period of time (1985 -2013) showed that the surface under the forests is reduced for about 4% while the built up area has doubled. For the area of Čajetina Municipality this study shows that human influences are most evident in core of tourism zone.
The results of this research revealed that higher level of land use changes between two tested periods have occurred in the tourist zone comparing to surrounding areas. Discontinuous urban fabric, where new dwellings emerge, has the highest level of change due to the increase of the area between two tested periods. Most of that change goes to the account of decrease of land principally occupied by agriculture, with significant areas of natural vegetation.
Real landscapes contain complex spatial patterns in the distribution of resources that vary over time; quantifying these patterns and their dynamics is the purview of landscape pattern analysis. Landscape patterns can be quantified in a variety of ways depending on the type of data collected, the manner in which it is collected, and the objectives of the investigation (Urban, et al., 1987) . Proposed methodology is just a framework for more detailed studies that can be implemented. One of the main limitations of proposed methodology can be scale factor. Landscape metrics focus on the characterization of the geometric and spatial properties of map patterns represented at a particular scale. For more detailed analysis more detail maps are necessary. That can make the whole process more complicated, more time consuming and, consequently more expensive. Moreover, landscape metrics quantify the pattern of the landscape within the designated landscape boundary only. The interpretation of these metrics requires awareness of the landscape context and the openness of the landscape relative to the phenomenon under consideration (Wiens, 1976; Kotliar, Wiens 1990 ). Finally, the interrelation of landscape metrics is obviously limited by temporal and classification settings of the CLC data used.
